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54. A voltage compensation device for a matrix-controlled display screen 

57. The invention concerns a voltage compensation device for a display screen 
controlled electrically by a network of electrodes arranged in a matrix along 
the lines LA and colunms CA, which can be individually brought to various 
control voltages by line control circuits DL and column control circuits DC 
having substantially different impedances. 

According to the invention the compensation device contains at least one 
measuring electrode LM and at least one compensation electrode CC connected 
one to the other by a negative feedback component OP so as to compensate 
the imbalances of electrical charge due to capacitative coupling between the 
lines LA and the columns CA during the control phases. 

The invention concerns display screens with a high rate of multiplexing, 
especially electroluminescent screens and liquid crystal screens. 



Voltage compensation device for matrix-controlled display screen 

The subject matter of this invention is a voltage compensation device for a 
display screen controlled by a network of electrodes arranged in a matrix, especially 
for a liquid crystal screen whose birefringence is controlled electrically. 

In a matrix-controlled display screen there are classically, on the one hand, 
activatable lines and, on the other hand, activatable columns; in the case of line by 
line sequential operation, a line circuit imposes a first selective voltage on the active 
line selected; the other lines are brought to a reference voltage. Simultaneously 
during a part of the time corresponding to the line control, the column circuits 
impose a negative selective voltage on a number of columns and a selective voltage 
inverse to the rest of these columns, all of the column circuits changing state 
simultaneously. 

The simultaneous state changes produce a capacitative coupling between lines 
and columns which is as intense as the magnitude of the difference between control 
impedance and load impedance to the profit of the latter. There is thus an attraction 
of the lines by capacitative coupling toward the selective voltage resulting from the 
majority change. 

This is translated visually into the appearance on the screen of zones 
sometimes more visible than the information displayed in the case of a liquid crystal 
screen with electrically controlled birefringence effect. Also in the case of displaying 
alphanumeric information one obtains for example vertical parasitic bars which are 
parallel to the vertical aligrmient of characters. 

It is known how to prevent the active lines from undergoing this annoying 
capacitative coupling by bringing to the whole screen electrical charges balancing the 
deficits due to the changes; this is obtained especially by adding compensation 
electrodes disposed on either side of the screen and outside of its active zone. 

One known solution consists of making a preliminary summary of the active 
columns which will produce a majority transfer of the charges and supplying an 

2 



equivalent quantity of charges of the opposite sign, which is disUiuuced by an 
adjustment set on the compensation electrodes. 

But the lines are not symmetric and each one has an end in the air while the 
other is charged by a load resistance in parallel with the output impedance of the 
associated line control circuit which is generally large relative to the load resistance. 

From this fact the corrections applied are imperfect and the images obtained 
can be made parasitic. 

To remedy this disadvantage, this invention proposes a voltage compensation 
device for the display screen comprising a network of electrodes arranged in a matrix 
in lines and columns which can be brought individually to various potentials by 
means of line control circuits and column control circuits having quite different 
impedances. 

According to one characteristic of the invention the compensation device 
comprises at least one measuring electrode and at least one compensation electrode 
connected one to the other by a negative feedback component so as to compensate 
the imbalances of electrical charge due to capacitative coupling between lines and 
columns during the control phases. 

The single Figure presents a diagram of the compensation device according to 
the invention associated with a display screen. 

The flat matrix display screen EM comprises a network of control electrodes 
arranged in a matrix of N activatable lines LA, only one of which is represented here, 
and M activatable columns CA, of which two are represented here. 

Each activatable line LA is driven by a control circuit DP which can apply 
either a reference voltage VR which is classically the groimd voltage or a selective 
control voltage, positive +VS or negative - VS. Each control circuit DL has a high 
output impedance when the line LA which it controls is inactive and it is connected 
to the groimd by a high shunt impedance or RL load parallel to the apparent 
impedance of the screen EM. 

Each active column CA is driven by a control circuit DC which can apply a 
column control voltage which is positive, +VC, or negative, -VC, m columns being 



brought to the negative voltage at each line commanH and simultaneously M-m 
columns being brought to the positive voltage. Each control circuit DC has an output 
impedance RC in series with the column which it drives. 

As indicated above, the synchronous change of state of the columns introduces 
an intense capacitative coupling effect between columns and lines and this all the 
more as the difference between the impedance values of the control RC and of the 
load RL is greater. 

If for example we suppose that the number m of columns brought to the 
negative voltage -VC is less than half of the number M of columns, we may consider 
that the active lines LA are solicited by capacitative coupling of (M-2m) active 
columns CA from the positive voltage +VC toward the negative voltage -VC. The 
equivalent condenser formed of the (M-2m) active colunms CA and of the N active 
lines LA is loaded with a time constant which is more substantial since the ratio of 
the impedances of the line and of the load RL/RC is necessarily greater. 

The display screen EM contains thus two compensation electrodes CCl and 
CC2 responsible for bringing to the screen a quantity of electrical charge Q to balance 
the charge deficit connected with the active columns. 

Preferably the compensation electrodes CCl and CC2 are placed parallel to the 
columns on either side of the screen in the optically inactive part. 

According to the invention there is at least one measuring electrode LM 
arranged parallel to the lines and connected like them to the reference voltage VR 
through a load resistance corresponding to the impedance RL. 

Moreover, a negative feedback element OP is connected between the ends of 
this measuring electrode and one end of each compensation electrode CCl, CC2. 

The negative feedback element OP is here comprised of two operational 
amplifiers OPl, OP2 which each have a large input impedance on their inverting 
input connected to the measuring electrode LM and a very low output impedance: 
preferably the frequency response of these operational amplifiers is chosen of the 
same order of magnitude as the spectrum corresponding to the transients arising 
during the passage of a selective voltage VC from one polarity to the other. In the 



usual way, the non- inverting input of the operational amplifiers OPl, OP2. is 
connected to the reference voltage VR through an individual resistance RA. 

When the active columns CA flip-flop as a majority from one selective voltage 
polarity to the other, for example from -VC to +VC, all of the lines LA and LM are 
induced toward the positive selective voltage +VC by capacitative coupling. 

The transient thus created is applied by the measuring electrode LM to the 
input of each of the operational amplifiers OPl, OP2, and it induces there a very 
great error voltage, requiring an abrupt response corresponding to the maximum 
voltage gradients at the output. 

The compensation electrodes CCl, CC2 then receive an electrical charge from 
the operational amplifiers OPl, OP2 which tend to bring the active lines LA and the 
measuring line LM to the reference voltage. 

At the end of the transient, the operational amplifiers OPl, OP2 maintain the " 
voltage level reached and ensure a weak integration to compensate the drainage of 
charges produced through the load resistances RL. 

As a variant one may also put into operation two measuring half-electrodes 
each associated with an operational amplifier. 

By the device obtained above one obtains: 

A correction always adapted even if the capacitances and the control circuits 
have a certain nonlinearity. 

A correction of the instantaneous difference along a substantially resistive line, 
for example of a resistance of he order of 10 kQ for a majority set of columns 
well distributed along the lines. 

A strong correction concentrated at one end for a set of majority columns 
concentrated at this end so as to re-establish a null voltage relative to the 
reference voltage. 

A compensation of the transients coming from a line, without requiring 
particular components of digital calculation taking into account the information 
associated with this line, especially to create shades of gray. 
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A permanent subservient conipensation withmit precalculation v/ith a classical 
automatic control component. 

A very low residual error voltage, especially in rms value. 

Moreover, the placement of an operational amplifier at each end of the 
measuring electrode LM on either side of the active columns CA permits ensuring a 
compensation as strong as the deviahon occurring at each end of the measuring line 
is great. However it is likewise possible to provide only one negative feedback 
component, i.e. a single operational amplifier, for example OPl, connected to one end 
of the measuring electrode LM by its inverting input and to one end of each of the 
two compensation electrodes CCl and CC2 by its output. 

Of course it is likewise possible to provide more than one measuring electrode 
LM per screen EM and especially to arrange the measuring electrodes on either side^' 
of the active lines LA to associate them with the negative feedback components OP 
so as to perfect the compensation if needed, in particular as a function of the size of . 
the display screen intended. 

One may also consider inverting the respective positions of the compensation 
electrodes CC and the measuring electrodes MM with respect to the activatable 
columns and lines CA and LA of the screen EM. 

As a final note it should be indicated that the compensation device according 
to the invention is applicable to any type of high multiplexing rate matrix screen, 
whenever there is a significant imbalance between the impedances of the line control 
circuits and the colunm control circuits, especially in liquid crystal screens and in 
electroluminescent panels. 
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1. A voltage compensation device for a display screen controlled by means of a 
network of electrodes arranged in a matrix in lines (LA) and columns (CA) 
which can be individually brought to various control voltages by means of line 
control circuits (DL) and column control circuits (DC) having considerably 
different impedances, characterized in that it comprises at least one measuring 
electrode (LM) and at least one compensation electrode (LC) connected 
between each other by a negative feedback element (OP) so as to compensate 
the imbalances of electrical charge due to capacitative coupling between lines 
and columns during the control phase. 

2. A compensation device according to claim 1, characterized in that it contains a*t 
least one measuring electrode (LM) arranged parallel to the lines (LA) and 
connected to another inverting input of an operational amplifier (OPl) 
comprising the negative feedback component as well as two compensation 
electrodes (CCl, CC2) arranged parallel to the columns (LA) on either side of 
these columns and cormected in parallel at the output of the operational 
amplifier. 

3. A compensation device according to claim 1, characterized in that it comprises 
at least one measuring electrode (LM) arranged in parallel with the lines (LA) 
and connected by each of its ends to the inverter input of a different 
operational amplifier (OPl, OP2) of the negative feedback component, the 
output of each operational amplifier being connected to a different 
compensation electrode (CCl, CC2) arranged in parallel with the columns (CA) 
from the other side of these columns relative to the compensation electrode 
with which it is associated, through the operational amplifiers and the 
measuring line. 
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A compensation device according to rlairn 1, for a matrix-conti oiled dispiay 
screen of the line by line type, involving the application of a selective voltage 
at a single line at a time while the others are kept at a reference voltage and 
that during a part of the application time, m of the M columns are brought to 
a positive control voltage while the others are brought to a negative control 
voltage of the same magnitude, characterized in that it comprises at least one 
measuring electrode (LM) in parallel with and outside of the lines (LA), two 
compensation electrodes (CCl, CC2) arranged on either side of the coluirms 
(CA) and parallel to them, said measuring and compensation electrodes being 
in the inactive part of the screen, two operational amplifiers (OPl, OP2) 
forming a negative feedback component, connected by their respective inverter 
inputs, each at one end of the measuring electrodes and by their outputs to 
one end of a compensation electrode (CC). 

A compensation device according to claim 3, characterized in that it comprises 
at least one measuring electrode (LM) of each side of the lines (LA). 

A compensation device according to claim 3, characterized in that each 
measuring, electrode (LM) may comprise two half-electrodes each acting on the 
corresponding half screen, through two negative feedback elements (OPl, 
OP2). 
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DlBPoaitif de oompensatlon de potentlel pour 6orftti de nsuallsatlon K 
oonapande cwttriclelle 

La prfisente invention a pear abjot un dlapoaltlf do oorapenoation 
de potentlel pour ioran de vlauaHoation oomandft par un i^seau d'^leo- 
5 trodea diaposees raatrloleUemenfc, notaonent pour Scran h orletaux 
llQUidee dont la blr^fringenoe eat oontr914e 6leotrlquement. 

Dane un 4oran de vlsualieetion h oonDoande raatrioiolle, 11 y a 
olaeeiQUeMnt <l»une part dee llgnes activables d" autre part dee oolonnoe 
aotlvablee i dans lo oaa d'un fonotionneneDt e^quentlel lifine par ligne» 
10 un clroult de llcne Impose un prenler ootentiel s^leotlf h 3e llgne 
aotlve otaolslep lea autree llgnee sent rapporties h uu potentlel de 
rSfSrenoe. SioultanAment pendant une partle de la durfie oorrespondant h 
la cGnnaiKle de llf^e, lee circuite de ooXonne inpoaent un potentlel 
861ootir nigatif & un nonbre de oolonnea et un potentinl o^lootlf de 
15 polarity invereo au reste de oee oolonnea, tous lea circuits dc oolonne 
ohangeant eimiltandmant d^^tat* 

Lea ohangeraenbe aiwiltanSa d'4tat produlaent un oouDlage oaoaoitlf 
entre lignes et ooloonee d'autant plus Intense que la dlfrtrenoe entro 
Irapfidanoe de ooimande ot iop^danoe de ohargo oat grande eu profit de 
20 oetto dernl^re» II y a done wi appel des llgnea par coupla«e oapaoitir 
w» lo potentlel eileotif resultant du phanpement mftjoritaire. 

Ceol se tradult vlBuelleaent par l»apDarltlon eur I'^oran de aoneo 
parfola plus vlsiblea que lee inforaatlons affloWee dana le oaa d»un 
6cran k orlstaux llquides h effet de blr^frlnttonce ^lootrlquenient 
25 oonbP&LS» Ainai dane le oas d'affichage d'inforttationa alphanum^rlquea, 
on obtlent par exewple dea barrea vertlowles pat^aaites qui sent paral- 
l&les aux allgneaicnte vertloawx de oaraot^reo« 

On ea±t ^vlter aux lignes aotlirea do aubir oe oooplago oawltif 
gSnant en apportant globalenent k l»«orao dee charges 6lootriquce Squi- 
30 librant lea ddfiolta dua aux obangeaients | oeoi oat obtenu notammont par 
adjonotlon d*aLootrodos. de compenoaUon 8itu4es de part ot d'autre de 
l*&Qran on dehors de aa zone aotlve. 

One eoltttlon connue oonaiflte h fairs uri bllan prSvlelonnel dea 
oolonnea aotlveo qui produiront on transfert majoritaire dea charges et 
35 k apporter una quantity fiquivalente do charges de slgno ouuoefi, qui e»t 
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r^partle par r^glaise fixe Bar las ^leotrodes do oomponaatlon. 

tfetla 1«3 llffOOB ne sont pas eyn^trlques ot ponaident ohaauno una 
extr6ntt6 en I'alr alors qua 1 'autre est ohargie par una r^nlatanca do 
charge on parall&la avec iMmp^danoa de sortie du droult da oonaande da 
5 ligno aaaooiS qui est gJnSralemwrt granda par rapport k la r^alataaoa da 
oharge. 

Vb oq fait lea oorreotlona apportfias sont Iraparfaltda at lea 
loagos obtenues peuvant Stre paraaitaaa. 

Pour raajdlor k oat inoonvanient» la pr48ente Invantion propose un 
10 dlepoalttr da oomponaatlon da potential pour Scran do visuallaailoA 
oomportant un rSaaau d^^leotrodaa dlaposdes natrioiellenant en Ilgnea at 
oolonnea eufloepUbles d»4tra indlTlduaXldttant pori^aa 4 divers potan- 
tielB par I'lntonoddlalra do clroulta de oomanda de liRooa et de 
olrouits de oanwoande de oolonnea preeentant dca inpSdanoes notalenent 

15 dlffirentae. 

Solon une oaraoteristtQue da 1» invantion la dlapoaltif de oompan*- 
aatlon ooaaporta an nolna une dleotrode da neaure at au noina une Alao- 
trode de o««>^atlon relives ©ntre allea par un «l*ment de oontra^ 
r^otlon de maniare k ooopanoer lee d4a6qnlllbre8 de oharge ilectrlqua 

20 dua Hu oouplage capaoitlf antra Ilgnea et oolonnea lore des.phaaos de 
oonnnande* 

La figure unique priaante un aoh6na du dlapoaittf de oonpenBatlon 
aelon I*inventlon aaeoolA \ un joran da viaaaliaation» 

L'&oran de vlsualleatlon plat et natrioiel EM oomporte un r6seau 
25 d'aleotrodas de owmwinde diapoadoa oatriolellawent an "N» Ilgnea 
QOtivablea LA dont une seule oat ioi ropr^eant^a et en ^ oolonnes 
aotivatlaa CA dont deux aont iol repriaant^ea. 

Cheque ligne aotlvable LA eat pilotSa par un oiroult de 
oommanda DL apte 4 appUquer aoit un potential de rif^renoo *tVR**y qui 
30 oet olaaslquesent la potential de maasa solt un potantie!! n^lectlf do 
comiande poaltlf "-vVS" ou negatif '♦-VS*. Chaqoa oiroult de ooamande DL 
prdaente une inp^danoe de sortie dlevde loraquo la ligne LA qu'll 
oontrBle eat Inaotive et 11 est reli£ % la maeae par une inp^danoe ^levie 
de ahunt ou de oharge HL parall^le 4 I'iopSdanoo apparente de 
35 I'fioranXM. 
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Chaqua oolonne active CA est pll0t<^e par un oiroult de ooramanda DC 
apto h. appllquer potontlol de oomaando oolonne posttif "•^VC" ou 
negatif *'-VC*i "m" eolonnes itant port^es au potential ndgatlf \ ohaque 
ooromarKle de llgne et alnuItan^Bont "M-m" cplonnea etant Dort^ea au 
5 potential positlf • Cbaque oirouit de ooiSRaande DC poas^de una Impi^ianoe 
da aortla RC en s4rie aveo la oolonne qu*ll pllota, 

Cosuae Indiqui olua haut, le ohangeflidnt synohrone (l'4tat dee 
oolonnos Introdult un effet de couplege oapaoltlf intense ontra oolonnos 
ot lignea at oa d^autant plu£i quo la difference antre Joa valeura d*in)D$- 

10 danoaa da odanande BC et da oharga ItU eat grande. 

Si par exanple on auppose que le nombre de oolonnaa port^ea au 
poteatiel xi6gatlf "-VC" eat Inf^rieur \ la aoltid du nonbre "M" de 
oolonneB) on peut oonsiderer que lea lisnas aotiVBs LA sont 8ollioit€e9 
par oouplage oapaoltlf da (H-^) oolonnaa aotivfia CA du potential 

15 poaitlf "♦VC* vera le potential n^gatlf "-TC*. Le oondensateur 
Equivalent forat des (H*2a) oolonnaa aotlTaa CA ot doa ^^N" lignea 
aotiirea LA aa charge aveo una oonatante da teupa d'autctnt plua 
important e que le rapport des InpEdanooA llgna at da oharga RL/HC eat 
n^oeaaairomant grand » 

20 L'Eoran de vlaualiaation BH ooiaporta done deux ^laotrodea de 

ooapanaatlon CC1 et CC2 chargdea d*apporter'A I'^oran una quantity da 
Qbarge 4leotrique Q pour ^uilibrer la d^fioit de charge li£ aux 

oolmnes aotivaa* 

Fr^f^rableaent lea 4leotrodea de compensation CC1 et CC2 eont 

25 plaodes parallaleaent aux oolonnea de part ot d'nutrc de l*6oran dana la 
partie optlquement Inactive. 

Salon 1* invention on dispose d^au no Ins una Elaotrodo da naaure UI 
diapoa6e parall^laroent aux llgnaB et oonnect^e oomroo ellaa au potmtlel 
de r6f6r<moo VR via una r^aietanoa da* oharga oorreapondant \ lHmp6- 
. 30 dance RL. 

Do plua un ^l^ment de oontra-reaction OP est oonneote entro loa 
extr^ttitds de oette Electrode da neaure ui et una oxtr6mit6 de ohaque 
4laotrode de coopenaation CG1| CC2» 

L* Element .de oontro-rSaotion OP est iol oonstltuE par deux anoXl- 
35 f icataura opiratic&inela OPl , 0P2 qui prSaeatent ohaoun uno grando 
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ijnpfirtanoD d'entr^e aur lour entpfio invorsouae rellde i X'SXsotrode dt 
inoauc*e LM et uno irop6<lQnoo da aortid trhs ^aann t pr6rtrabl(wont la 
rdpon»e en frequence do oes ampllfloateurs opfirotlonnals est oholsie du 
mai&e ordre de grandeur que le spectre oorrespondant aw transltolres 
5 naisflant lore da pasaaea rt»ua potential a^lootlf VC d»une polaritfi \ 
l«autro, De Dard&re usuelle, I'entn^e non Inveraeuae dea ampllfloateura 
opSrationDftle 0P1, 0P2 eat rell4a am ootentlel do r6f6renoe ?R via una 
rSoistanee indlviduelle TU. 

Lorsque los oaKamoo actives CA baooalent majorltaireniont d»uno 
10 poXarit* da potential eileotlf i l»autro, par excnple de "-?C h ♦VC* 
tautaa lea llgnes LA et LM aont aolliolt^eB vera le potantlel a^laotlf 
poaltir '»+VC»', par oouplage oapaoltlf* 

Le tranaltolro alnel orW eat appllqu6 par I'AlaetPoda da 
meaure LH aur l^entrie de ohaoun doa ^p3 S f ioateure opfiratlonnela 0P1» 
15 0P2, 11 y Indult unc trfia gronoe tenalon d'erreur, ecxlgeant una r^ponae 
brotale ooreepondant aux gradlantB de tenalon saxlnatut on aortte» 

Lea ilaotrodaa de oonpansatlon Cd, CC2 regolvent alora una charge 
^laotrlque daa aaplifloataura opiratlonnala 0P1, 0P2 qui tendant \ 
ramanor leo lignoa aotiTea LA et la llgna de nesure LH au potential de 
20 rdrtrenoa, , 

En rin da tranaitolre, lee anapllfioateura ^pdratlonnala 0P1* 0?J> 
malntlennent le olvaau de potaotlal attaint at a^aure una faibla int<- 
gratlo(D pour dompanaep la draij&aga da qhargea aa pradulaant ^ trovera lea 
r^aiatanoea de charge nL« 
25 . gn varlante on pout auoal mottro en oouvre deux <108il-<leatpodoa de 

neaare aasooleea cbaoune H un anpllficateur oD€r&tlonnel« 
On obtlant par le dlapoeltif d«orlt juua haut i 
. - une correction toujoure adaptia mSae al lea oapaoittfa et lea olroulta 
do oomande pr^aentent una oertalne non lin&arlt$» 
30 - une correction de la dlfferenoe Inatantanfie le long d'une llgne elgnl- 
floatlveaent rfislativa, par exenple d'une r^aiatanoe de l*ordrd do 
10K J\» poor un enaomble de ooloonee mjorltalreo blen r6partioo lo long 
dee lipiaa^ 

- une correotlon forte conoentrfo k une oxtr6mlt< pour un enaenbla da 
35 oolonnea aajorltalrea oonoantr^es h catte oxtr&nltA de maniiire A 
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rAtabllT un6 tension nullo vl8-&-vie dc la tension do r4f6r6noe, 

- lino oottpensatlon dea tranBltolroa au seln d'une lli^ne, sand n4oQSslter 
d'ti.&B(^tfi partlculiern do calcul num^riquo tenant cpmpto do? 
Infonsations aaaooldes k cette llgno» en partionlier tvour oreer <1oa 

5 telntes do grla^ 

«- une cdBpensatlon aeaervie on permanenoat sans pr6caXouly avoo un 
4ljmmt olasslque d'assarvidsofflent, 

- una tenalon rfieidueXla d»an*our tr©a falDla notawont en valeur effl- 
oaoe» 

10 Do plus la mtao on plaoa d»un aaplin.oatour operatlonnel k ohaque 

extr^nit^ d'4leotrodo da mesure LH do part et d^autre doa oolonnos aotl*- 
vas Ct peniet d^aaauror una ooi^sanaatlon d^autant plus forte qua l>4oart 
ratlQv^ aur ohaquo oxtrcmltA do ll(cna da ntoaura oat (^randAv Toutafols il 
eat 6saleBent poaaible do ne pr^volr qu'un aoul 6l£inont do contro-r^an- 

15 tlwifr o'oat-ft-dlra un soul aTOpllfloateur. operatlonnel, par wccaplo OPI, 
oonnaot^ k une axtr6alt4 d^Aleotrode da wapre UM par son ontr^o Invor- 
aeuae at k una oxtrtoLtd do ohaoune dos deux ^leotrodaa do oompenaa- 
tlon CC1 at CC2 par aa aortlot 

nien ^tandu 11 eat ^ga.lon»ont possible de pr4voJr plua d*uno £leo- 

2D trode de nesuro LH par ecran EM et notammont do disposer des ftleotrodes 
da masure de part et d^autre daa lignea aotlves lA, pour lea anaooier nux 
&l£nent0 de oontrorSaotlon OP^ de Rttsi^ro k parfairo la ooxipensatloa al 
beaoln on aati an partloulier en fonotlon da la tallle do l^Aoran do 
vlaualloation projet^* 

25 On pent auaai ehvlsagor d'invorser lea poaitione rospeotlvos des 

iXeotrodea de oomponsatlon CC et dee 4lectrod08 da meaure LN par rapport 
aux lignea et oolonnea aotlvablas LA et CA de 1 'do ran KH. 

So dernier lieu 11 eat h signaler que le dlspooltlt de oomponaatlon 
aelon !♦ Invention est applloable i tout type d'Aoran natKolel h haut 

30 taux de oultiplexagei obaquo fols qu*ll y a nn d^sSquillbra nignirioatif 
ontr© les inp^danoafl dee olrouita de ooinroaade de llROO nt doa olrcuita do 
oonoandQ de oolonne, notaoment aux 6orane h or^letaux liquldea et aux 
panneaax jleotrolunlnaaoentar 

35 
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V mapositir de oonpennntion de Dotentiel DOur joran de vlsuelieatlon 
oostrM^ par I'lntctrmSdlaire d»un recreau d'Sleotrorton dlapos^es matrl- 
oi&llenent en lignes (U) ot aolonnes (CA) susoeptlbXea d'Stire indJvi* 
5 duelleaent portteo ^ divers DOtentlels de oomDande par I*:lnterm6dlaire 
de oiroulte de oonande de ll^e fDL) et do airoulta de ooamande de 
oolonne (DC) priaentant des ImpAdanoes tiota^lemont dirr^rentes, oaraot^ 
ria^ en oe qu*ll oofflporte au roolna une ileotrode de raoeuro (LH) et au 
noins une electrode de eaffpenaatlon (LC> relleea entre elles par un 
10 6ldroent de oontre-r^ction (OP) dc maniire & oonponeer lea dfe^qujlllbres 
de oharge ilectrlque dus au oouplaea capaoitif entre llgnee et oolonnes 
lora dee phaaes de oommande. 

Z/ Dlaooeltif de oooH>enaatlon a el on la rerendlDatton 1, oaraot4rls4 en 
oe qu*il consporte au moina une fileotrodo de neeure (Uf) dlspos^e paral- 

15 lilamnt aux lignaii (TJk) et relive & one entree Inveraeuac d*un axftpll- 
op^ratlonnel (0P1) eonatltuant 1* diluent de oontre-«r4aotlon alnai que 
deux 6lectrodea de ooapeneatlon (CC1) CC2) dlspoa^aa paralUlenent aux 
oolonnes (LA) de part et d* autre de oea oolonnea et relifoa en parall&le 
en sortie do I'anplifloatGar op^ratlonnel* 

;>n 3/ Dlapoeitir de oorapenaatlon selon la r&vondloatlon 1^ oBraotdrlsi en 
oe qu*il oomporte au moine uno oleotrode de nesure (U4) dlapon^e paral- 
iMament aux lignea (LA) et relive par otiaouDO de see extr^lt^e & 
l*entrie Inveraouse d'un aioplifloateur op£ratlonnel dlffirent (W^f 0P2) 
d*61&Dent de contre-r<SaotloD| la aortle de ohaque ampllflcatetir 

25 opfirtlonnel etant relive h une £l«otrodo de ooDpenaation (CC1| CC2> dif- 
f^rente dlapoa^e parallolenent aux oolonnea (Ck) de 1* autre o6t6 de oos 
' oolonnea par rapport k l*^eotrode de ocmpeneatlon h laquolle elle eat 
aaeobliOy via lea anpllfioateure opSrationnela et la llfcne de xseaure. 
t|/ Disposltif de oonpensation selon la revendioatlon 1 pour doran de 

30 visualisation & oooinando matrloiollo do type llgne par llgne, entratnaot 
l*applioation d*un potential B^lootif h una aeule ligne A la fois pendant 
qua lee autrea aont xsaintenuea % un ootentlel de rdf^ronoo ot que pendant 
une partle de oe teiops d^applloationy dea W oolonnea aont nort&es 
& un potentiei da eonnande positif alora que les autrea aont port^ea h un 

35 
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potential <Se oonaaando poaltlf alora <)ua loo autres flont port^es \ un 
potootlol de oomnaiulo n^^atlf d« mSno valatir^ oaract4rl9« en oo-qu'll 
comporta bu molnB uno 4lectrod« de aesure (iM> oarall&le* »t ext^rii^ure 
aux ligiioo (LA), deux Electrodes de ocMBpenaatloo (CC1, CCZ) diapoaies de 

5 part ot d'autpe dee oolonnes (CA) parallileniont h ellefl, loedltaa 6l9o- 
trodes de ooopensatlon ot de aesure 6tant daaa la partlo Inaotlve de 
l*^rai)» deux aapllfioataura op«i»atlomiala (0P1> 0P«), formant un 
iliwtnt de oontre-rSactlon, relive par leure enti^ea Inveracuaee reoooo- 
tivea ohacun h une extr&rft^ de l»6lootrode do meeure et par lears 

TO sorties i une extrtelt^ d'une Electrode de oonpenaaiion (CC>» 

5/ BlspoBltlf de coQpenaatlon eelon la revendloatlon ^> oaractErleE en 
oe qa^tl ooraporte an woino une 61eotroda de oesuro (Uf) do ohaiQue odtE 
des llgnea (UL)« 

S/ Dlapcsltir de ooapeneatlon selon la revendloatlon ^, caraotAr5jrf en 
15 oe que ohaque Eleotro<lo de neaure (U!) peut 8tre oonotituSe de deux deml- 
Eleotrodes egiasant ohaoune eur le demi-fioran oorreepondant, ati travera 
de deux ElEmoate de oontre^rEaotlon (OPI, 0P2). 
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